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:
1. $\mathfrak{U}$ $C^{*}$- $\mathfrak{U}\rangle\triangleleft_{\alpha}\mathbb{R}$ $\mathbb{R}$ $\alpha$
(stable rank, $\mathrm{s}\mathrm{r}$) ?
$\mathrm{s}\mathrm{r}(\mathfrak{U}\lambda_{\alpha}\mathbb{R})\leq$ ?




. $\mathfrak{U}$ C* $\mathfrak{U}$ $\mathfrak{U}^{+}$ $\mathfrak{U}$
$\mathrm{s}\mathrm{r}(\mathfrak{U})\geq 1$ $n$
$\mathrm{s}\mathrm{r}(\mathfrak{U})\leq n\Leftrightarrow L_{n}(\mathfrak{U}\rangle$ $\mathfrak{U}$ $\mathfrak{U}^{n}$
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. $X$ $c_{0}(x)$ $0$ $X$
C*
$\mathrm{s}\mathrm{r}(C_{0(}X))=[\dim X/2]+1$ ,
$\dim X$ $X$ $[\cdot]$









$\mathfrak{U}=C_{0}(\mathbb{R})$ , \alpha $\mathfrak{U}\rangle\triangleleft_{\alpha}\mathbb{R}\cong \mathrm{K}(\mathrm{c}\mathrm{f}.[\mathrm{P}\mathrm{d}, 7.7])$. $\mathrm{K}$
C*
sr(K) $=1<\mathrm{s}\mathrm{r}(\mathfrak{U})+1=2$ .
. $\mathfrak{U}$ C* $\alpha$ $\mathrm{T}$ $\mathfrak{U}$
$\mathfrak{U}\rangle\triangleleft_{\alpha}\mathbb{T}\cong \mathfrak{U}\otimes C^{*}(\mathbb{T})\cong \mathfrak{U}\otimes C_{0}(\mathbb{Z})$.
$\mathrm{s}\mathrm{r}(\mathfrak{U}\rangle\triangleleft \mathrm{T}\alpha)=\mathrm{s}\mathrm{r}(\mathfrak{U})$.
$\mathfrak{U}_{n}=C(\mathbb{T}^{n})\lambda_{\beta}\mathbb{Z}$ $\alpha$ $\mathrm{T}$ $\mathfrak{U}_{n}$
$(\mathrm{c}\mathrm{f}.[\mathrm{P}\mathrm{d}])$
$\mathfrak{U}_{n}\mathrm{x}_{\alpha}\mathrm{T}\cong C(\mathrm{T}^{n})\otimes \mathrm{K}$.




$2=\mathrm{s}\mathrm{r}(\mathfrak{U}_{n})+1$ $n\geq 2$ .
:
1. $(\mathfrak{U}, \mathbb{R}, \alpha)$ $\mathbb{R}$ C*-








Rieffel $\mathbb{Z}$ Stable rank
(Rieffel). $\mathbb{Z}$ C*- $(\mathfrak{U}, \mathbb{Z}, \alpha)$
$\mathrm{s}\mathrm{r}(\mathfrak{U}\rangle\triangleleft \mathbb{Z}\alpha)\leq \mathrm{s}\mathrm{r}(\mathfrak{U})+1$ .
. $(\mathrm{c}\mathrm{f}.[\mathrm{N}\mathrm{g}])$ :
$\dim(X\cross Y)\leq\dim X+\dim Y$.
$X,$ $Y$
1 $\mathfrak{U}\rangle\triangleleft_{\alpha}\mathbb{R}$ $\mathbb{R}$





2. $\mathfrak{U}$ C*- $G$ :
$\mathrm{s}\mathrm{r}(\mathfrak{U}\cross G)\leq \mathrm{s}\mathrm{r}(\mathfrak{U})+(\dim G\wedge(\dim\hat{G}+1))$ .
$\hat{G}$ $G$ $\wedge$
. $\mathbb{R}^{n}\cross \mathbb{T}^{s}(n, s\geq 0)$
Rieffel $\mathbb{Z}$
.
3. $\mathfrak{U}$ $C^{*}$ $G$ :
$\mathrm{s}\mathrm{r}(\mathfrak{U}\rangle\triangleleft G)\leq \mathrm{s}\mathrm{r}(\mathfrak{U})+\dim\hat{G}+1$.
. $1j$ $\mathbb{R}^{n}\cross \mathrm{T}^{s}\cross F\cross \mathbb{Z}^{l}(n, s, l\geq 0)$
$F$
1
4. $\mathfrak{U}$ C*- $G=\mathbb{R}$ $\mathrm{T}$ $G$ $\mathfrak{U}\lambda_{\alpha}G$
(COnneCted Stable rank, $\mathrm{c}\mathrm{s}\mathrm{r}$) (real rank, $\mathrm{R}\mathrm{R}$ )
:
$\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U}\rangle\triangleleft_{\alpha}G)\leq \mathrm{s}\mathrm{r}(\mathfrak{U})+2$, $\mathrm{R}\mathrm{R}(\mathfrak{U}\rangle\triangleleft_{\alpha}G)\leq 2\mathrm{s}\mathrm{r}(\mathfrak{U})+1$ .
. C*- $\mathfrak{U}$
$([\mathrm{R}\mathrm{f}|,[\mathrm{B}\mathrm{p}\mathrm{l})$ .
$\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U})\leq \mathrm{s}\mathrm{r}(\mathfrak{U})+1$ , $\mathrm{R}\mathrm{R}(\mathfrak{U})\leq 2\mathrm{s}\mathrm{r}(\mathfrak{U})-1$ .
1
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5. $\mathfrak{U}$ C*- $G$ - $\mathfrak{U}\rangle\triangleleft G$
.






$(\cdots(H_{1}\rangle\triangleleft H_{2})\rangle\triangleleft\cdots)\rangle\triangleleft H_{\dim G}$, $H_{i}\cong \mathbb{R}$ or $\mathrm{T}(1\leq i\leq\dim c)$ .
$\mathfrak{U}\rangle\triangleleft G$ .
$(\cdots(\mathfrak{U}\aleph H_{1})\rangle\triangleleft H_{2}\cdots)\rangle\triangleleft H_{\dim G}$ .
1 - $\mathbb{R}$ $\mathrm{T}$ 1 –
$G$ ( $\mathrm{I}$ ) Mautner Dixmier
I C*- Stable rank
([Sh], [ST1,2], $[\mathrm{S}\mathrm{d}1,2,3,4,5|$ ).
5
6. C*- $\mathfrak{U}$ $G$ $\mathfrak{U}\rangle\triangleleft G$
$\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U}\rangle\triangleleft_{\alpha}G)\leq \mathrm{s}\mathrm{r}(\mathfrak{U})+\dim G+2$, $\mathrm{R}\mathrm{R}(\mathfrak{U}\rangle\triangleleft_{\alpha}G)\cdot\leq 2_{\mathrm{S}\mathrm{r}}(\mathfrak{U})+2$dizn $G-1$ .
22
$G$ C*- $C^{*}$ (
$\mathrm{c}\mathrm{s}\mathrm{r}(c^{*}(G))\leq\dim G+2$, $\mathrm{R}\mathrm{R}(C^{*}(G))\leq 2\dim G+1$ .
1
1 . $\mathfrak{U}$ $\mathfrak{U}$
$\mathfrak{U}^{+}$ $\mathbb{R}$ $\mathfrak{U}$ \alpha U+ $\alpha^{+}$
$\mathfrak{U}\mathrm{x}_{\alpha}\mathbb{R}$ $\mathfrak{U}^{+}\rangle\triangleleft_{\alpha}+\mathbb{R}$
$\mathrm{s}\mathrm{r}(\mathfrak{U}\cross_{\alpha}\mathbb{R})\leq \mathrm{s}\mathrm{r}(\mathfrak{U}^{+}\mathrm{x}_{\alpha}+\mathbb{R})$.
$\mathfrak{U}\rangle\triangleleft_{\alpha}\mathbb{R}$ $(\pi, u)$ $C^{*}(\mathbb{R})$
$u$ .
$u(f)= \int_{\mathbb{R}}f(t)utdt$ , $f\in L^{1}(\mathbb{R})$ .
[Pd, TheOrem 7.6.6] $\mathfrak{U}x_{\alpha}\mathbb{R}$ $\pi(\mathfrak{U})$ $u(C^{*}(\mathbb{R}))$
C*- $C^{*}(\pi(\mathfrak{U})u(C^{*}(\mathbb{R})))$ $(\pi, u)$








$D=\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\{\pi(a)W^{k}|a\in \mathfrak{U}, k\in \mathbb{Z}\}$
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